Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 

(11)Publication number : 2000-164552 
(43)Date of publication of application : 16.06.2000 



(51)lnt.CI. 



H01L 21/304 



(21) Application number : 10-333291 (71)Applicant : DAINIPPON SCREEN MFG CO 

LTD 

(22) Date of filing : 24.1 1 .1998 (72)lnventor : TANAKA KATSUNORI 

(54) DEVICE AND METHOD FOR SUBSTRATE PROCESSING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a substrate 
processing device and substrate processing method, 
which can increase an ozone concentration in ozone 
water to be supplied to a substrate, and positively 
eliminate organic matters, metal contaminants, or the 
like adhered to a surface of the substrate. 
SOLUTION: After pure water led from a pure water 
introduction part 4 into a circulation passage 2 is cooled 
by a cooling part 25, e.g. at 15°C or below, it is mixed 
with ozone led into a mixing part 33 to form ozone water 
having an ozone concentration, e.g. 25 ppm or above, 
The formed ozone water is supplied to a cleaning bath 
12 and stored therein. A plurality of substrates W are 
dipped in ozone water 11 stored in the cleaning bath 12, 

and also ultrasonic vibrations are given to the ozone water 11 by an ultrasonic generator 15 to 
clean a substrate W. Furthermore, the cooling part 25 is controlled by a control part 6, based 
on a temperature signal ST or a concentration signal SD transmitted from a temperature 
sensor 17 or a concentration measuring part 26, respectively. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.* * * * shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the substrate processor and substrate art which supply 
ozone water to substrates, such as substrates for FPD (Flat PanelDisplay), such as a semi-conductor 
substrate and a liquid crystal display dexterous substrate, and a glass substrate for photo masks, and 
perform predetermined processing of washing processing etc. to a substrate. 
[0002] 

[Description of the Prior Art] That by which the substrate processor which supplies ozone water to a 
substrate and carries out washing processing is indicated by for example, the publication-number No. 
213666 [ nine to ] official report is known. This substrate processor supplies the ozone'^water made to 
dissolve ozone in pure water to the front face of the substrate by which a rotation drive is carried out in a 
horizontal plane, removes the organic substance metallurgy group contamination which adhered on the 
surface of the substrate using the oxidizing power of this ozone underwater ozone, and washes a 
substrate. 
[0003] 

[Problem(s) to be Solved by the Invention] however, the washing processing by the above-mentioned 
substrate processor - it is, and if the ozone underwater ozone level supplied to a substrate is low, the 
problem that the organic substance metallurgy group contamination which adhered on the surface of the 
substrate is fully unremovable will occur. 

[0004] The purpose of this invention is to be able to raise the ozone underwater ozone level supplied to a 
substrate in view of the above points, and offer the substrate processor and substrate art which can 
remove certainly the organic substance metallurgy group contamination which adhered on the surface of 
the substrate. 
[0005] 

[Means for Solving the Problem] Invention which relates to claim 1 in order to solve this technical 
problem is characterized by to have a cooling means cool pure water or ozone water, a dissolution 
means dissolve ozone in the pure water or the ozone water cooled by the cooling means, and a supply 
means supply to a substrate the ozone water in which ozone was dissolved by the dissolution means in 
the substrate processor which supplies ozone water to a substrate and performs predetermined 
processing to a substrate. 

[0006] Moreover, in invention concerning claim 1, invention conceming claim 2 collects the ozone 
water supplied toJhe_subst^^ supply means, has further the£ifculatiunpatlrthfougH~w 

supplymeanTis made to circulatev and is characterized by interposing the-dissolution'meWs'^al^^ 
coloring meansirilhis^irculation path. 

[0007] Invention which furthermore relates to claim 3 is characterized by having further a thermometry 
means to measure the temperature of the pure water which should be cooled by the cooling means, or 
ozone water, and the control means which controls a cooling means based on the measurement result by 
this thermometry means in invention conceming claim 1 or claim 2. 
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[0008] Moreover, invention concerning claim 4 is characterized by having further a density 
measurement means to measure the ozone underwater ozone level in which ozone was dissolved by the 
dissolution means, and the control means which controls a dissolution means or a cooling means based 
on the measurement resuh by this density measurement means in invention concerning either of claim 1 
to claims 3. 

[0009] Invention concerning claim 5 is a preparation process which is made to dissolve ozone in the 
pure water or the ozone water cooled within the limits of 0 to 15 degrees C in the substrate art which 
supplies ozone water to a substrate and performs predetermined processing to a substrate, and generates 
ozone water. It is characterized by to include the supply process which supplies the ozone water 
generated at the preparation process to a substrate. 

[0010] In invention concerning claim 5, invention concerning claim 6 is characterized by dissolving 
ozone in pure water or ozone water at a preparation process so that the concentration of Jhe ozone 
underwaterozonesup plied'toa subsfra^teiata supply-proce^^ set to 2 5ppm or'inofer^ 

[001 1] In the substrate processor of invention concernrng^laiirTlTsince pure water or ozone water is 
cooled by the cooling means, the solubility of the ozone to pure water or ozone water increases. Thus, 
the ozone underwater ozone level which ozone is dissolved in the pure water or ozone water with which 
it was cooled and solubility increased by the dissolution means, consequently is supplied to a substrate 
by the supply means becomes beyond a request value. 

[0012] Moreover, circulation supply of the ozone water is carried out at a substrate by interposing a 
dissolution means and a cooling means in a circulation means, and the substrate processor of invention 
concerning claim 2 collecting the ozone water by which this circulation means was supplied to the 
substrate with the supply means, and making a supply means circulate through it. 
[0013] Furthermore, the temperature of the pure water with which the substrate processor of invention 
concerning claim 3 should be cooled by the thermometry means with a cooling means, or ozone water is 
measured, and a cooling means is controlled by the control means based on the measurement resuh by 
this thermometry means. 

[0014] Furthermore, the ozone underwater ozone level in which ozone was dissolved by the dissolution 
means is measured by the density measurement means, and, as for the substrate processor of invention 
concerning claim 4, a dissolution means or a cooling means is controlled by the control means based on 
the measurement result by this density measurement means. 

[0015] Moreover, in the substrate art of invention concerning claim 5, since pure water or ozone water is 
cooled at a preparation process within the limits of 0 to 15 degrees C, the ozone water which the 
solubility of the ozone to pure water or ozone water becomes high, consequently has an ozone level 
beyond a request value is generated. And the ozone water generated at the preparation process is 
supplied to a substrate at a supply process. 

[0016] Moreover, the substrate art of invention concerning claim 6 is generated at a preparation process, 
and the ozone water whose ozone level is 25 ppm or more is supplied to a substrate at a supply process. 
[0017] 

[Embodiment of the Invention] Drawing 1 is the mimetic diagram in which showing 1 operation gestalt 
of this invention, and showing the outline configuration of the substrate processor which supplies ozone 
water to a substrate and carries out washing processing of the substrate. 

[0018] First, the configuration of a substrate processor is explained based on drawing 1 . A substrate 
processor equips a feed zone 1 with the circulation path 2 which sends ozone water again while 
collecting the ozone water supplied to the substrate by the feed zone 1 which supplies ozone water to a 
substrate, and the feed zone 1 . Moreover, a substrate processor is equipped with the ozone dissolution 
section 3 which dissolves ozone in the pure water or ozone water which flows the inside of the 
circulation path 2, the pure-water induction 4 which introduces pure water into the circulation path 2, 
and the effluent section 5 which carries out the effluent of the ozone water from the circulation path 2. 
Furthermore, a substrate processor is equipped with the control section 6 which controls a feed zone 1, 
the circulation path 2, the ozone dissolution section 3, the above-mentioned pure-water induction 4, the 
above-mentioned effluent section 5, etc. 
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[0019] A feed zone 1 is equipped with the (washing-tub4 2 which stores ozone water 1 1 etc. while it 
contains two or more substrates such as ^Semi-conductor wafer which should carry out washing 
processing. The ^pporter mate rial/^ 1 3 of a pair is formed near the pars basilaris ossis occipitalis in the 
washing tub 11, and is supported in the condition of having made two or more substrates W immersed in 
oz one wate r 11. Moreover, the supporter material 13 of a pair is installed along a direction (the direction 
oTY is called hereafter) perpendicular to space, and two or more thin slots which are not illustrated 
along this installation direction are formed. And the lower edge is inserted in two or more slots of the 
supporter material 13 of a pair, respectively, and two or more substrates W of each other are arranged 
along the direction of Y in parallel while the principal plane meets in the direction of a vertical. 
[0020] The delivery pipe 14 of a pair supplies ozone water or pure water to the interior of the washing 
tub 12, and is arranged along the direction of Y at the both sides near the pars basilaris ossis occipitalis 
of the washing tub 12. Moreover, passage connection of the delivery pipe 14 of a pair is mutually made 
within the washing tub 12. Two or more formation of the delivery which is not illustrated for carrying 
out the regurgitation of the ozone water to each ^dryqypi j^l 4 is carried out along the direction of Y. 
Two or more of these deliveries are formed in the location corresponding to spacing of two or more 
substrates W supported by the supporter material 13 of a pair, respectively so that ozone water can be 
equally supplied to two or more substrates W. 

[0021] The ultrasonic generator 15 is attached in the base of the washing tub 12. An ultrasonic generator 
15 gives the supersonic vibration which has the frequency of the range of IMHz from about lOOkHz to 
ozone water 1 1 through the base of the washing tub 12. 

[0022] The outside tub 16 is attached in the periphery upper part of the washing tub 12, and the ozone 
water 1 1 which overflowed from the washing tub 12 is once stored. The ozone water 1 1 stored by the 
outside tub 16 is discharged towards the circulation path 2. 

[0023] After a temperature sensor 17 measures the temperature of the ozone water stored by the washing 
tub 12 or pure water and changes the measurement result into the temperature signal ST, it is transmitted 
to a control section 6. A thermocouple etc. can be used as a temperature sensor 17. 
[0024] Passage connection of the edge of one of these was made at the outside tub 16, and, as for the 
circulation path 2, the other-end section equips one side of the delivery pipe 14 of a pair with the piping 
21 for circulation by which passage connection was made. In the middle of the piping 21 for circulation, 
the mixed section 33, the density measurement section 26, and the filter 27 which a bulb 22, a pump 23, 
a bulb 24, the cooling section 25, and the ozone dissolution section 3 mention later are interposed, 
respectively. A bulb 22 and a bulb 24 are closing motion valves which open and close the passage of the 
piping 21 for circulation. Moreover, a bulb 24 is a closing motion valve which changes alternatively the 
direction where it collaborates with the bulb 52 mentioned later, and ozone water flows in the direction 
of a feed zone 1, and the direction of the effluent section 5. A pump 23 sends ozone water or pure water 
through the drainage tube 5 1 which the piping 21 for ckculation of the circulation path 2 or the effluent 
section 5 mentions later. 

[0025] The cooling section 25 cools the pure water or ozone water which flows the piping 21 for 
circulation based on the control signal SC transmitted from the control section 6. In order to cool ozone 
water or pure water, the thermoelectric cooling element is prepared in the cooling section 25. 
[0026] The mixed section 33 mixes the ozone introduced from the ozone installation tubing 31 
mentioned later, and the pure water or ozone water cooled in the cooling section 25, and dissolves ozone 
in pure water or ozone water. 

[0027] Ozone is dissolved by the mixed section 33 and the density measurement section 26 measures the 
ozone level contained in the ozone underwater which flows the piping 21 for circulation. And the 
density measurement section 26 transmits to a control section 6, after changing the measurement result 
into the concentration signal SD. As the density measurement section 26, ultraviolet absorption-type 
dissolved ozone concentration meters (Ebara Jitsugyo EL-500 series etc.) etc. can be used. A filter 27 
removes pollutants, such as particle contained in the ozone water which flows the piping 21 for 
circulation, or pure water. 

[0028] The ozone dissolution section 3 is equipped with the above-mentioned mixed section 33. 
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^ * 7^1 Moreover, passage connection of the ozone^issohrtim^ 3 was made at the .ezone^up ply^ 

equipment with which the edge of one of these was installed as a plant and which is not illustrated, and 
the other-end section equips the mixed section 33 with the ozone installation tubing 31 by which 
passage connection was made. In the middle of the ozone installation tubing 31, the bulb 32 which 
opens and closes the passage of the ozone installation tubing 31 is formed. 

[0029] The pure-water induction 4 branched from the middle of the piping 21 for circulation which 
makes passage connection of the outside tub 16 and the bulb 22, and equips the pure-water supply 
equipment with which the edge was installed as a plant and which is not illustrated with the pure-water 
installation tubing 41 by which passage connection was made. In the middle of the pure-water 
installation tubing 41, the bulb 42 which opens and closes the passage of the pure-water installation 
tubing 41 is formed, 

[0030] The effluent section 5 branched from the middle of the piping 21 for circulation which makes 
passage connection of a pump 23 and the bulb 24, and equips the waste fluid facility with which the 
edge was installed as a plant and which is not illustrated with the drainage tube 51 by which passage 
connection is made. In the middle of the drainage tube 5 1 , the bulb 52 which opens and closes the 
passage of the drainage tube 51 is formed. Moreover, the effluent section 5 branched from the piping 21 
for circulation which makes passage connection of a bulb 22 and the pump 23, and the edge equips the 
washing tub 12 with the drainage tube 53 in a tub by which passage connection was made. In the middle 
of the drainage tube 53 in a tub, the bulb 54 which opens and closes the passage of the drainage tube 53 
in a tub is formed. 

[0031] A control section 6 is equipped with the microcomputer containing CPU, ROM, RAM, etc. 
which are not illustrated. A predetermined processing program is saved at ROM and a control section 6 
transmits each control signal to each controlled system based on this processing program, respectively. 
A control section 6 transmits a control signal to a bulb 22, a bulb 24, a bulb 32, a bulb 42, a bulb 52, and 
a bulb 54, respectively, and, specifically, carries out the switching action of each bulb. Moreover, a 
control section 6 transmits a control signal to a pump 23 or an ultrasonic generator 15, respectively, and 
controls the drive condition of a pump 23 or an ultrasonic generator 15, respectively. Furthermore, a 
control section 6 transmits a control signal SC to the cooling section 25 based on the temperature signal 
ST transmitted from the temperature sensor 17. Furthermore, a control section 6 transmits a control 
signal SC to the ozone dissolution section 3 or the cooling section 25 based on the concentration signal 
SD transmitted from the density measurement section 26. 

[0032] Next, actuation of the substrate processor constituted as mentioned above is explained. First, a 
preparation process until it fills ozone water 1 1 in the washing tub 12 from the condition that two or 
more substrates W are not contained and ozone water 1 1 is not stored in the washing tub 12 is explained. 
Based on the control signal from a control section 6, while the bulb 42 of the pure-water induction 4 and 
the bulb 22 of the circulation path 2, and a bulb 24 are opened, a pump 23 drives, and pure water is 
supplied for the pure water supplied from pure-water supply equipment to the washing tub 12 through 
the delivery pipe 14 of the pair of the pure-water installation tubing 41 of the pure-water induction 4 and 
the piping 21 for circulation of the circulation path 2, and a feed zone 1 etc. At this time, the bulb 32 of 
the ozone dissolution section 3 and the bulb 52 of the effluent section 5, and the bulb 54 are closed. 
[0033] And if pure water is supplied to the washing tub 12 and predetermined time progress is carried 
out from the delivery pipe 14 of a pair, the pure water supplied to the washing tub 12 will overflow the 
washing tub 12 to the outside tub 16. The pure water overflowed to the outside tub 16 is discharged 
towards the piping 21 for circulation, once it is stored by the outside tub 16. The pure water discharged 
by the piping 21 for circulation is collected by the circulation path 2, and is again sent towards a feed 
zone 1 with a pump 24. Thus, if circulation supply of the pure water is carried out to a feed zone 1, a 
bulb 42 will be closed by the control section 6 and supply of the pure water to the circulation path 2 will 
be suspended. 

[0034] Next, the temperature of the pure water stored at the washing tub 12 by the temperature sensor 17 
arranged in the washing tub 12 is measured by the feed zone 1 in the condition that circulation supply of 
the pure water is carried out. As a result of [ which the temperature sensor 17 measured ] measurement 
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(for example, 23 degrees C), after being changed into the temperature signal ST, it is transmitted to a 
control section 6. The control section 6 which received the temperature signal ST measures the laying 
temperature of the pure water saved at ROM, or ozone water, for example, 15 degrees C or less and the 
temperature signal ST. The control section 6 judged that the temperature signal ST has not reached 
laying temperature transmits the control signal SC for cooling pure water to laying temperature to the 
cooling section 25 as a result of this comparison. As for above-mentioned laying temperature, it is 
desirable to consider as within the limits of 0 to 15 degrees C, in order to raise the solubility of the 
to pure water or ozone water, and to cool pure water or ozone water by the cooling section 25 to this 
laying temperature. 

[0035] The cooling section 25 which received the control signal SC for cooling pure water operates a 
thermoelectric cooling element etc., and cools pure water. And if the measurement result of a 
temperature sensor 17 reaches laying temperature, a control section 6 will transmit the control signal SC 
which stops cooling actuation to the cooling section 25, and the cooling actuation in the cooling section 
25 will be suspended. As for above-mentioned laying temperature, it is desirable to consider as within 
the limits of 0 to 15 degrees C, in order to raise the solubility of the ozone to pure water or ozone water, 
and to cool pure water or ozone water by the cooling section 25 to this laying temperature. 
[0036] If the temperature of pure water reaches laying temperature, the bulb 32 of the ozone dissolution 
section 3 will be opened by the control section 6, and ozone will be introduced into the mixed section 33 
through the ozone installation tubing 3 1 . Within the mixed section 33, the ozone and pure water which 
were introduced are mixed and ozone is dissolved in pure water. 

[0037] Next, the pure water in which ozone was dissolved by the density measurement section 26 in the 
mixed section 33, i.e., an ozone underwater ozone level, is measured. This measurement result is 
changed into the concentration signal SD, and is transmitted to a control section 6. The control section 6 
which received the concentration signal SD measures the setting concentration of the ozone underwater 
ozone saved at ROM, for example, 25 ppm or more and the concentration signal SD. A control section 6 
continues installation of the ozone to the circulation path 2 by the ozone dissolution section 3 until the 
concentration signal SD reaches setting concentration. In order that above-mentioned setting 
concentration, i.e., an ozone underwater ozone level, may make the oxidizing power of ozone fiilly act 
on two or more substrates W, it is desirable to be referred to as 25 ppm or more. 
[0038] Moreover, the control section 6 which received the concentration signal SD compares setting 
concentration with the concentration signal SD, and when the difference is large, in order to raise the 
solubility of the ozone to ozone water further, it transmits a control signal SC to the cooling section 25. 
The cooling section 6 which received this control signal SC operates so that ozone water may be cooled 
further. 

[0039] If the measurement result of the density measurement section 26 reaches setting concentration, a 
control section 6 will stop the cooling actuation, when the cooling section 25 is operating, while closing 
the bulb 32 of the ozone dissolution section 3 and stopping installation of the ozone to the mixed section 
33. And circulation supply of the ozone water which the ozone level ****(ed) to setting concentration is 
carried out to a feed zone 1, and a preparation process is completed. 

[0040] Next, the washing process which washes two or more substrates W is explained. Two or more 
substrates W are laid in the supporter material 13 in the washing tub 12 by the carrier robot which does 
not illustrate, and it is immersed in the ozone water 1 1 stored by the washing tub 12. 
[0041] If immersed in two or more substrates W, an ultrasonic generator 15 will drive by the control 
section 6, and supersonic vibration will be given to the ozone water 1 1 stored in the washing tub 12. 
Thus, if supersonic vibration is given to ozone water 11, cavitation (cavity) and an impulse wave will 
occur in the ozone water 1 1 stored by the washing tub 12 according to the frequency of a supersonic 
wave. According to an operation of this cavitation and shock wave, it can become possible to remove 
easily the particle adhering to two or more substrates W, and the washing effectiveness of Substrate W 
can be raised further, 

[0042] And after it makes two or more substrates W immersed in ozone water 1 1 and predetermined 
time passes, two or more substrates W are taken out by the carrier robot out of the washing tub 12 fi-om 
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the supporter material 13, and a washing process is completed with him. This washing process is 
repeated for two or more processing lots of every. 

[0043] As mentioned above, according to an operation of supersonic vibration **** cavitation and an 
impulse wave, two or more substrates W can promote washing processing of two or more substrates W, 
and can improve washing effectiveness while they can remove certainly the organic substance 
metallurgy group contamination which adhered on the surface of the substrate using the oxidizing power 
of the ozone in ozone water 1 1 , since it is immersed in the ozone water 1 1 with which ozone was fiiUy 
dissolved and supersonic vibration was given. 

[0044] The ozone underwater ozone level which circulates through the circulation path 2 and a feed 
zone 1 between the inside of the washing process repeated for every processing lot to washing process 
initiation or a washing process, and the temperature of ozone water are continuously monitored by the 
density measurement section 26, the temperature sensor 17, and the control section 6 after above- 
mentioned preparation process termination. And ozone is further dissolved in the ozone water which the 
bulb 32 of the ozone induction 3 will be opened by the control section 6 if it detects that the ozone level 
ozone underwater in the density measurement section 26 and a control section 6 became lower than 
setting concentration, ozone is introduced into the mixed section 33, and flows under the piping 21 for 
circulation by the mixed section 33, and let an ozone level be setting concentration. Moreover, if a 
temperature sensor 17 and a control section 6 detect that the temperature of ozone water is higher than 
laying temperature, the cooling section 25 will be operated by the control section 6, and the ozone water 
which flows under the piping 21 for circulation by the cooling section 25 will be cooled, and let 
temperature of ozone water be laying temperature. 

[0045] Next, an effluent process is explained. If a washing process is repeated for every processing lot 
as mentioned above, into the ozone water 1 1 in the washing tub 12, the organic substance metallurgy 
group contamination removed from two or more substrates W will increase, and washing effectiveness 
will fall gradually. Thus, if the washing effectiveness of ozone water falls, while the bulb 22 of the 
circulation path 2 and the bulb 52 of the effluent section 5, and a bulb 54 will be opened by the control 
section 6, a pump 23 drives. At this time, the bulb 42, the bulb 24, and the bulb 32 are closed. 
[0046] When a bulb 22, a bulb 52, and a bulb 54 can open, the drainage tube 53"in aiub and the piping 
21 for circulation reach in part, the liquid is sent with a pump 23 through the drainage tube 51, and the 
ozone water 1 1 stored by the washing tub 1 1 is discharged towards a waste fluid facility. Moreover, the 
piping 21 for circulation reaches in part, the liquid is sent with a pump 23 through the drainage tube 51, 
and the ozone water 1 1 stored by the outside tub 16 is discharged towards a waste fluid facility. And 
termination of an effluent process starts an above-mentioned preparation process again. 
[0047] In the gestalt of above-mentioned operation, although a control section 6 controls the cooling 
section 25 based on the temperature signal ST from a temperature sensor 17 and the density 
measurement section 26, and the concentration signal SD, either the temperature signal ST or the 
concentration signal SD may be transmitted to a control section 6, and the cooling section 25 may be 
controlled based on either the temperature signal ST or the concentration signal SD. What is necessary is 
just to specifically operate the cooling section 25 until the measurement result by the temperature sensor 
17 reaches laying temperature when controlling the cooling section 25 based on the temperature signal 
ST. What is necessary is just to operate the cooling section 25, when controlling the cooling section 25 
based on the concentration signal SD and the measurement result by the density measurement section 26 
has not reached setting concentration. 

[0048] The gestalt of operation of this invention may not be limited to the gestalt of above-mentioned 
operation, may not arrange a temperature sensor 17 in the washing tub 12, but may be made to interpose 
it in the piping 21 for circulation of the circulation path 2. Moreover, the device which cools ozone 
water or pure water may not be limited to the device which used the thermoelectric cooling element, for 
example, may be replaced with a thermoelectric cooling element, and piping for cooling for which 
cooling water flows as a refrigerant may be prepared in the ozone underwater which flows the inside of 
the cooling section 25. 

[0049] Furthermore, the density measurement section 26 may be interposed so that the ozone water of a 
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constant rate may be extracted from the piping 21 for circulation at any time through piping for a 
sampling which branched from the piping 21 for circulation and an ozone level may be measured. 
Moreover, the density measurement section 26 may be formed in the w^ashing tub 12. 
[0050] Moreover, the ozone generation section which generates ozone to a substrate processor may be 
prepared instead of using the ozone supply equipment installed as a plant. The device which electrolyzes 
the generation device and water which give discharge into the reaction chamber full of oxygen gas as 
this ozone generation section, and are made to generate ozone, and generates ozone from the 
disassembled oxygen atom can be used. 

[0051] Furthermore, if the processing performed to a substrate using ozone water is not limited to 
washing processing, but supplies ozone water to a substrate and a substrate is processed, it can apply this 
invention. 
[0052] 

[Effect of the Invention] According to the substrate processor of invention conceming claim 1, the ozone 
underwater ozone level supplied to a substrate by the supply means can be raised, and the organic 
substance metallurgy group contamination which adhered on the surface of the substrate can be removed 
certainly. 

[0053] Moreover, according to the substrate processor of invention conceming claim 2, since circulation 
supply of the ozone water is carried out from a supply means by the circulation means at a substrate, the 
amount of the ozone water used is reducible. Moreover, since a dissolution means and a cooling means 
are interposed in a circulation means, it can perform with a configuration with simple dissolution 
processing and cooling processing of ozone to pure water or ozone water. 
[0054] Furthermore, according to the substrate processor of invention conceming claim 3, since a 
cooling means is controlled by the control means based on the measurement result by the thermometry 
means, cooling processing of pure water or ozone water can be performed certainly. 
[0055] Furthermore, since a dissolution means or a cooling means is controlled by the control means 
based on the measurement result by the density measurement means, while being able to perform 
certainly cooling processing of pure water or ozone water according to the substrate processor of 
invention conceming claim 4, the ozone underwater ozone level supplied to a siibsti-ate from a supply 
means is made beyond a request value. 

[0056] Moreover, since the ozone water which ozone was dissolved in the pure water or ozone water 
cooled within the limits of 0 to 15 degrees C, and was generated at the preparation process is supplied to 
a substrate at a supply process according to the substrate art of invention conceming claim 5, the ozone 
underwater ozone level supplied to a substrate can be raised, and the organic substance metallurgy group 
contamination which adhered on the surface of the substrate can be removed certainly. 
J0057] Moreover, since the ozone water whose concentration of ozone is 25 ppm or more is supplied to 
^a substrate at a supply process according to the substrate art of invention conceming claim 6, the 
oxidizing power of ozone underwater ozone can be made to fiiUy act on a substrate, and processing 
effectiveness can be improved. 



[Translation done.] 
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